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Abstract
Objectives—Late adolescence represents a developmental risk period when many youth become
involved in multiple forms of high-risk behaviors with adverse consequences. This study assessed
the degree to which two such behaviors, adolescent sexual behaviors and gambling, were
associated in a community-based sample with a large African American presence.
Study design—Data are derived from a cohort study. This study focuses on 427 African-
American participants with complete information on gambling and sexual behaviors by age 18
(72% of original cohort). Gambling involvement and related problems were based on responses to
the South Oaks Gambling Screen-Revised for Adolescents. Several questions assessed sexual
behaviors, including age of initiation. Multivariable logistic regression models adjusted for
demographics, intervention status, impulsivity, depressive and anxiety symptoms, and alcohol and
illegal drug use.
Results—Almost half of the sample (49%, n=211) had gambled at least once before age 18.
More gamblers than non-gamblers had initiated sexual intercourse by age 18 (aOR: 2.29[1.16,
4.52]). Among those who had initiated sexual activity, more gamblers than non-gamblers with
high impulsivity levels at age 13 (vs. low impulsivity levels) had become pregnant or had
impregnated someone. Among those who had initiated sexual activity by age 18, more male
gamblers had impregnated someone by age 18 as compared to female gamblers becoming
pregnant.
Conclusions—Gambling and sexual behaviors often co-occur among adolescents. Such findings
prompt the need for the inclusion of gambling, an often overlooked risky behavior, in behavioral
prevention/intervention programs targeting adolescents.
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Introduction
Given the recent resurgence of legalized gambling in North America (National Research
Council, 1999), considerable attention has been paid to the increased potential for problem
and pathological gambling (PG). Late adolescence represents a developmental risk period
associated with the onset of gambling problems (Huang, Jacobs, Derevensky, Gupta, &
Paskus, 2007; K. C. Winters, Stinchfield, Botzet, & Anderson, 2002) as well as with a
sequela of other risk behaviors that might have begun earlier, such as sexually transmitted
diseases and unwanted pregnancies following the early initiation of sex (Coker et al., 1994;
Kotchick, Shaffer, Forehand, & Miller, 2001; Lee, Storr, Ialongo, & Martins, 2013; Ompad
et al., 2006; Stanton, Li, Cottrell, & Kaljee, 2001). It has been posited that the co-occurrence
of gambling problems and early sexual initiation may be indicative of a common underlying
personality characteristic such as impulsivity (Petry, 2000), which has separately been
associated with the severity of gambling problems (Lee, Storr, Ialongo, & Martins, 2011;
Liu et al., 2013; Steel & Blaszczynski, 1998) and early onset of sexual intercourse (Petry,
2000; Stanton et al., 2001).
Several studies have identified the co-occurrence of problem gambling and early onset of
sexual intercourse. For example, among 8th–12th grade students (mainly white) in 79 public
and private schools in Vermont (n=16,948), gambling and problem gambling were
associated with earlier age of onset of sexual intercourse (Proimos, DuRant, Pierce, &
Goodman, 1998). Studies of U.S. college students have also shown similar findings
regarding gambling and risky sexual behaviors (Zuckerman & Kuhlman, 2000), including
unprotected sex (Huang, Jacobs, & Derevensky, 2010; Huang et al., 2007). However, as
with most studies on adolescent gambling behaviors, the participants in these samples were
predominantly white. To our knowledge, only one study examining both adolescent
gambling and sexual intercourse included a substantial sample of African Americans (53%
of sample), though study participants were limited to adolescent outpatients in treatment for
cannabis abuse (n=255, mean age=15.9 years) (Petry & Tawfik, 2001). Compared to non-
problem gamblers, problem gamblers were more likely to be African American, to have
more sex partners, and to have unprotected sex (Petry & Tawfik, 2001). Despite evidence
that problem or pathological gambling is more prevalent among African-American
adolescents and adults (Barnes, Welte, Hoffman, & Tidwell, 2009; Barry, Stefanovics,
Desai, & Potenza, 2011; Welte, Barnes, Wieczorek, Tidwell, & Parker, 2004), relatively few
adolescent studies have included a large subgroup of African Americans in their samples.
The main aim of the present study is to assess the degree to which adolescent sexual
behaviors (including early age of onset of sexual activities, unprotected sex, having multiple
sex partners) and related unintended consequences (including adolescent pregnancy/
impregnation, sexually transmitted infections [STI]) are associated with gambling behaviors
(i.e., any gambling, gambling frequency, any gambling problems) by age 18 in a community
sample of African- American inner city youth, controlling for demographics, intervention
status, substance use, early adolescent depressive and anxiety symptoms, and impulsivity.
We hypothesize that, relative to non-gamblers, gamblers would be more likely to report
earlier age of sex initiation, higher number of sex partners, higher prevalence of unprotected
sex, and higher prevalence of STIs. We also hypothesize that these associations would be
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stronger for frequent versus infrequent gamblers and for those with gambling problems
versus gamblers with no problems.
Methods
Design and sample
Data for this study came from participants of a randomized prevention trial who were
recruited as they entered first grade. Details of the trial are available elsewhere(N. Ialongo,
Poduska, Werthamer, & Kellam, 2001). In brief, in the Fall of 1993, first grade classrooms
from nine urban primary public schools primarily located in western Baltimore, MD were
randomly allocated into the control or one of two intervention classrooms. One intervention
created opportunities for more positive attention from teachers and peers and the other
targeted enhanced parent-school communication, while the control group received the
customary curriculum ((N. Ialongo et al., 2001). The intervention lasted for one year, but the
cohort of 678 students (entry mean age=6.2 years, 53% male, 88% African American, 71%
received subsidized lunches, 57% single parent/caregiver head of household) has been
followed-up annually. This study sample focuses on the 427 young adults (73% of original
African-American cohort) who provided any data on their gambling and sexual histories up
to age 18. Chi-square tests showed no differences by sex, race, percentage receiving
subsidized lunches, household structures, or intervention condition between the current
sample and the original full cohort (p-values>.05).
Data were collected via a self-administered, 60–90-minute computer interview, or for those
located out of the geographic region, via telephone. Study protocols were approved by the
Johns Hopkins University Institutional Review Board.
Measures
Gambling Behavior—The South Oaks Gambling Screen-Revised for Adolescents
(SOGS-RA) (K. Winters, Stinchfield, & Fulkerson, 1993) assesses annual gambling
frequency, activities, and problems using 12 items whose wordings and response options
reflect adolescent gambling behavior at an age appropriate reading level. Participants were
classified as either nongamblers or gamblers based on their involvement in gambling
activities (e.g., slots, lottery, betting). Information about how frequently participants
gambled further classified gamblers as those who gamble infrequently (i.e., less than once a
week) or those who gamble frequently (i.e., more than once a week) (Stinchfield, 2000;
Storr, Lee, Derevensky, Ialongo, & Martins, 2012). The 12 gambling-related problem items
(e.g., hiding evidence of gambling, spending more time or money gambling than intended)
were used to distinguish gamblers with at least one gambling problem from those with no
gambling problems (Storr et al., 2012; Welte, Barnes, Tidwell, & Hoffman, 2009). The
current study used the SOGS-RA data which reflects gambling behaviors at ages 16 and 18
to create cumulative measures of the gambling variables (i.e., ever gambling, gambling
frequency, any gambling problems) using participant’s highest involvement at any year.
Adolescent Sexual History—Lifetime history of sexual behavior up to age 18 was
collected via computer –assisted self-reports during the age 19 assessment. Participants first
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identified the specific types of sexual activities they had engaged in during their lifetime
(i.e., vaginal, oral, anal intercourse) and whether they were sexually active in the 6 months
prior to the interview. Follow-up items assessed age of onset for each type of sexual
intercourse. For the small portion of the sample with missing data on the age of onset
(1.2%), their age at the time of the interview (i.e., 18 or 19 years old) was used instead.
Lifetime vaginal, oral, and anal sexual activities were aggregated into one variable to
indicate whether each participant had ever engaged in any sexual intercourse activity. Age
13 was used as the cut-off to identify early versus later sexual initiation, similar to cut-offs
from other studies (Coker et al., 1994; Stanton et al., 2001). Data on any lifetime sexually
transmitted infections (STI; i.e., HIV/AIDS, syphilis, gonorrhea, genital herpes, and genital
warts), any lifetime condom use during sex, any lifetime pregnancy or impregnation, types
of sexual partners (i.e., main partner, acquaintance, friend, onetime partner, unknown
partner) in the past month, and number of sexual partners in the past month were also
collected via self-report. Participants with at least two sex partners in the past month and/or
at least two types of partners were categorized as those with multiple recent partners.
Covariates
Eighth-grade (age 13) impulsivity: Impulsivity was assessed in grade eight (age 13) via a
subscale in the Teacher Observation of Classroom Adaptation-Revised (Werthamer-Larsson,
Kellam, & Wheeler, 1991). Teachers rated each youth as 1 (never) to 6 (always) on the
following items: interrupts or intrudes on others and blurts out answer before question is
complete. A third additional item (waits for turn) was reverse-coded as 1=always to
6=never. The Cronbach’s alpha coefficient for reliability was 0.79. For each participant, the
sum of the three items was first averaged then dichotomized to distinguish participants with
scores at or above the 75th percentile and those with scores below the 75th percentile to
represent eighth-grade impulsivity. Previous research on the TOCA-R has demonstrated a
high level of predictive validity (Petras, Masyn, & Ialongo, 2011).
Substance use: Past year use of alcohol and illegal drugs (i.e. marijuana, crack, cocaine,
heroin, inhalants and ecstasy) were assessed annually from ages 12–18 through answers
collected from the Monitoring the Future National Survey (Johnston, O’Malley, &
Bachman, 1998) and the National Survey on Drug Use and Health (Substance Abuse and
Mental Health Services Administration, 2005). Based on these variables we created two
dichotomous variables that distinguished participants who reported alcohol use by age 18
and illegal drug use by age 18.
Eighth grade (age 13) anxiety and depressive symptoms: The Baltimore How I Feel-
Adolescent Version (BHIF-AY), a 45-item self-report scale, assessed depressive and
anxious symptoms in adolescence (N. S. Ialongo et al., 1999). Adolescents reported the
frequency of symptoms over the last two weeks using a Likert rating (1 = never; 4 = always
or almost always). Separate depressive and anxious summary scores were created for each
individual by first summing the 19 depressive-related items and the 26 anxious-related items
and then dividing each by the number of items. The two summary scores were next
separately dichotomized to distinguish participants with scores at or above the 75th
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percentile from those with scores below the 75th percentile. In the present sample, alpha
was .82 for the Depression subscale and .82 for the Anxiety subscale.
Demographic characteristics: Race, gender, household structure (i.e., two-parent/
caregiver, single-parent/caregiver), lunch status (i.e., full priced, subsidize priced), and
intervention status were collected at baseline when the sample was age 6.
Analysis
Following initial exploratory analysis (e.g., Chi-square tests), we conducted a series of
multivariable logistic regression models. These models yielded odds ratio estimates (95%
confidence intervals and p-values) that quantified the strength of the association between the
gambling behaviors (i.e., ever gambling, gambling frequency, and any gambling problems)
and the various sexual behaviors and sequelae. Covariates in these models included race,
gender, household structure, lunch status, family structure, intervention status, eighth grade
(age 13) impulsivity, and depressive and anxiety symptoms. A priori interaction effects
between the various sexual behaviors and both age 13 impulsivity level and gender on
gambling outcomes were separately tested on the multiplicative scale. To accommodate the
initial sample design (clustering of students within schools), a variant of the Huber-White
sandwich estimator of variance to obtain robust standard errors and variance estimates was
used (Rogers, 1994). All analyses were performed using STATA 11.0 (StataCorp, 2009).
Associations were considered statistically significant if p-values were lower than 0.05.
Results
Almost half of the sample (49%, n=211) had gambled at least once by age 18.
Approximately one third (35%) had initiated sexual intercourse by age 13 and nearly all had
engaged in sexual intercourse by age 18 (89%), but only a third (34%) of those who had sex
by 18 were sexually active in the six months prior to being interviewed (n=129). Nine
percent of the sexually active youth (n = 35) ever had an STI.
Compared to non-gamblers, there was a trend for gamblers to be significantly more likely to
have engaged in sexual intercourse by age 13 (43% vs. 28%, aOR: 1.46 [0.91–2.34], see
Tables 1 and 2), and they were significantly more likely than non-gamblers to have engaged
in sexual intercourse by age 18 (93%, vs. 84%, aOR: 2.29 [1.16–4.52]), adjusted for all
covariates. Among sexually active youth (N=378), there was no association between
gambling and having a STI, unprotected sex, having multiple sex partners in the past month
or becoming pregnant/ impregnating someone (Tables 1 and 2).
Among those who had gambled by age 18, 46% (n=100) were frequent gamblers.
Unadjusted models show that frequent gamblers were 1.6 times more likely than infrequent
gamblers to have initiated sex by age 13 (52% vs. 41%; OR: 1.63 [1.08–3.47]), but this
became non-significant upon adjustment for the various covariates (aOR: 1.27[0.75–2.15],
Table 2). There were no other differences in sexual behavior between frequent and
infrequent gamblers. Fifty-six percent (n=121) of the gamblers had experienced any
gambling problems by age 18. Similar to before, while the unadjusted association was
significant between gambling problems and sex by age 13 (69% vs. 55%, OR: 1.79 [1.07–
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2.99]), such association were attenuated upon covariate adjustment and became non-
significant (Table 2). No other differences were found in sexual behaviors between gamblers
with and without gambling problems.
Table 3 shows the association between sexual behavior and gambling/ gambling status by
age 13 impulsivity levels. For gambling vs. non-gambling, only the interaction between
impulsivity and pregnancy/impregnation was found to be significant. More specifically,
among those who had initiated sexual activity by age 18, the adjusted association between
gambling and pregnancy/impregnation among participants with impulsivity scores at or
above the 75th percentile (aOR: 7.71 [1.58–37.66]) and those with scores below the 75th
percentile (aOR: 0.76 [0.34–1.73]) was statistically significantly different. While the
relationships between frequent gambling and both lifetime STI and pregnancy/impregnation
among gamblers who initiated sex by age 18 were significant among those below the
impulsivity 75th percentile but not significant among those at or above the 75th percentile,
such associations did not differ significantly between the two impulsivity levels.
Table 4 shows the association between sexual behavior and gambling/gambling status by
gender. As with the impulsivity interaction analyses presented in Table 3, only the
interaction between gender and pregnancy/impregnation for ever gambling among those
who had initiated sexual activity was found to be significant, as the adjusted associations
between gambling and pregnancy/impregnation among women (OR: 1.33 [0.72–2.45]) and
men (OR: 4.95 [1.25–19.60]) differed significantly.
Discussion
The main findings of this manuscript can be summarized as follows: among a sample of
African-American youth a) more gamblers than non-gamblers had initiated sexual
intercourse by age 18; b) among those who had initiated sexual activity, more gamblers than
non-gamblers with high impulsivity levels at age 13 (vs. low impulsivity levels) had become
pregnant or impregnated someone; c) among those who had initiated sexual activity by age
18, more male gamblers had impregnated someone by age 18 as compared to female
gamblers becoming pregnant.
This study’s findings are complementary to the previous studies that have described that
gambling is associated with an earlier age of onset of sexual activities in mainly Caucasian
middle and high-school students (Proimos et al., 1998). However, this study goes above and
beyond this prior study as it also describes significant associations between gambling and
becoming pregnant or impregnating someone by age 18 among sexually active adolescents
with high levels of early adolescent impulsivity. In addition, it shows that more male
gamblers had impregnated someone by age 18 as compared to female gamblers becoming
pregnant. Such findings show that gambling youth are not only at risk of gambling
problems, which are associated with numerous adverse interpersonal, financial, criminal,
and psychiatric consequences (Bellringer et al., 2009; Kessler et al., 2008; Korman et al.,
2008; Williams, Royston, & Hagen, 2005), but also at risk for sex-related sequelae such as
adolescent pregnancy/impregnation. Moreover, a prior paper based upon data from this
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sample has shown that adolescent males who gambled were more likely than their
nongambling peers to become fathers by the age of 20 (Lee et al., 2013).
Due to the rampant gambling opportunities youth are exposed to on a regular basis,
gambling is generally a socially condoned behavior with low perceived risks among youth
(Spurrier & Blaszczynski, 2013; White, Mun, Kauffman, Whelan, & Regan, 2007).
However, the current finding of the high co-occurrence of gambling and risky sexual
behaviors among adolescents highlights the need for existing prevention programs targeting
adolescent problem behaviors to also incorporate a gambling prevention/intervention
component. Specific interventions should focus upon improving the decision-making skills
of adolescents, including techniques to negotiate safer sex attitudes with potential sexual
partners (i.e., using condoms) as well as decision-making skills towards engaging in
gambling activities. In addition, due to the fact that there was a strong significant interaction
between high levels of impulsivity and becoming pregnant or impregnating someone among
gamblers and not among non-gamblers, there is the need for future studies to explore in
greater detail whether high early adolescence impulsivity (or specific aspects of this
construct) is the underlying predisposing factor in the association between gambling
problems and sexual risky behavior (Petry, 2000). Such studies and program development
are particularly crucial among minority youth as this population is at a disproportionately
higher risk of gambling problems and engagement in unprotected sex with multiple recent
partners (Barry et al., 2011; Petry & Tawfik, 2001) that could place individuals at further
risk of other adverse outcomes such as substance use disorders and adolescent pregnancies
(Huang et al., 2007; Kotchick et al., 2001; Petry, 2000).
It is necessary to note strengths and potential limitations of this study. This sample was
comprised of African-American students from urban neighborhoods selected to be
representative of all students starting first grade in the public school system in 1993. Thus,
cohort effects are minimal and there is very little variation in age since they all began
primary school in the same calendar year. However, the characteristics of the sample hamper
generalization to other students growing up in other metropolitan areas with different racial/
cultural compositions. In addition, the observed significant association between sexual
intercourse by age 18 and gambling behavior by age 18 does not necessarily indicate a
causal relationship. This study’s early adolescent measure of impulsivity was based upon a
teacher’s report of only three items. More refined impulsivity scales might be needed to tap
into the underlying vulnerability that might link adolescent gambling and sexual activities.
Future studies should further investigate the interaction between childhood impulsivity and
adolescent sexual behavior. Last, self-reports of gambling problems and sexual behavior
may be subject to reporting bias.
Conclusion
This study described associations between gambling and sexual behaviors by age 18, and
found gambling to be positively associated with having engaged in sexual intercourse by age
18. Among those who had initiated sexual activity, more gamblers than non-gamblers with
high impulsivity levels at age 13 (vs. low impulsivity levels) had become pregnant or
impregnated someone. The findings from the present study – that youth gambling is
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associated with sexual risk-taking and attendant outcomes such as pregnancy/impregnation
among gamblers who are highly impulsive, parallels findings from the adolescent substance
abuse field where it has been demonstrated that relative to their non-substance using peers,
youth who use substances engage in sexual intercourse at an earlier age and have higher
rates of unprotected intercourse and more sexual partners, resulting in elevated pregnancy/
impregnation rates (Cavazos-Rehg et al., 2011; Cook et al., 2006; Staras, Tobler,
Maldonado-Molina, & Cook, 2011; Tapert, Aarons, Sedlar, & Brown, 2001). Consequently,
experts have argued for comprehensive interventions that target both adolescent substance
use and sexual risk behaviors (Bell et al., 2003; Houck et al., 2006; Marvel, Rowe, Colon-
Perez, DiClemente, & Liddle, 2009), and some progress has been made that might inform
interventions designed to address adolescent gambling and sexual risk behaviors. In
particular, there is agreement that youth risk behaviors influence and are influenced by the
systems in which youth are embedded, particularly family and peer systems (Henggeler,
Schoenwald, Borduin, Rowland, & Cunningham, 2009). Consequently, interventions
targeting youth with multiple risk behaviors should address likely mediators at the levels of
the individual youth (e.g., youths self-control abilities), family (e.g., maladaptive parenting
practices), and peer-group (e.g., associating with delinquent peers) (Marvel et al., 2009;
McCart, Sheidow, & Letourneau, in press; Tolou-Shams et al., 2011), all of which can be
accomplished within the context of family therapy. Evaluations of two distinct interventions
that target substance abusing youths’ self-control, parental capacity to effectively parent and
peer relationships, have yielded supportive, albeit preliminary results (Letourneau, McCart,
Asuzu, Mauro, & Sheidow, in press; Marvel et al., 2009; McCart et al., in press).
As with adolescent substance use, problems with youth self-regulation, maladaptive
parenting (Vachon, Vitaro, Wanner, & Tremblay, 2004) and peers (Langhinrichsen-Rohling,
Rohde, Seeley, & Rohling, 2004) also contribute to youth problem gambling. Consequently
approaches that effectively target these areas in the context of adolescent substance use and
sexual risk behaviors seem to offer a logical starting place for designing or adapting
programs to comprehensively address adolescent gambling and sexual risk behaviors. Such
systemic, family-based programs should also address parental gambling, particularly by
fathers, youth substance use, and the influence of negative peers, all of which are related to
youth gambling (Nower, Derevensky, & Gupta, 2004; Vachon et al., 2004). More generally,
multisystemic family-based interventions are among the most effective methods for
addressing conduct disorder and delinquency (Henggeler & Sheidow, 2012) and as such
should provide a logical starting point for any intervention that aims to address serious youth
risk behaviors.
Abbreviations
PG Pathological gambling
STI sexually transmitted infections
SOGS South Oaks Gambling Screen
SOGS-RA South Oaks Gambling Screen – Revised for Adolescents
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Highlights
• We assessed the degree to which adolescent sexual behaviors and gambling
were associated.
• Data are derived from a cohort study with large African-American presence.
• Almost half of the sample (49%, n=211) had gambled at least once before age
18. More gamblers than non-gamblers had initiated sexual intercourse by age 18
(aOR: 2.29[1.16, 4.52]).
• Among those who had initiated sexual activity, more gamblers than non-
gamblers with high impulsivity levels at age 13 (vs. low impulsivity levels) had
become pregnant or impregnated someone.
• Among those who had initiated sexual activity by age 18, more male gamblers
had impregnated someone by age 18 as compared to female gamblers becoming
pregnant.
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